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(57) Abstract 



Sulfur-containing composition comprising the combination of: (A) at least one first sulfur-containing material 
which comprises the reaction product of a sulfur source and at least one Diels-AIder adduct in a molar ratio of at least 
1.7:1 ; (B) at least one second material which comprises (B-l) the reaction product of a sulfur source and a Diels-AIder ad- 
duct in a molar ratio of less than 1.7:1, (B-2) a terpene compound, (B-3) at least one other olefinic compound of the formu- 
la (VII): R*R 2 C=CR 3 R 4 , wherein R 1 , R2, R* and R 4 are, independently, hydrogen or any organic group, and the olefinic 
double bond is a non-aromatic double bond, (B-4) a mixture comprising (B-2) and (B-3), (B-5) sulfur-containing materials 
obtained by sulfurizing a terpene (B-2), at least one other olefinic compound (B-3) or mixtures of (B-2) and (B-3), and (B- 
6) an organo disulfide of the formula (VIII): R-S-S-K, wherein each R is independently a hydrocarbyl group. The sulfur- 
containing compositions are useful as additives for lubricants and functional fluids. 
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*^*tu»*. COW **#*T«5»CB-5) fcfl;** 
-<yi9«fctf late* < yttft^ftoi&^fc *#*r 



dOig^«5tt. l 8t£*:U:*tt&-fcCD*trt:'rf<y £. IS 

^ftafciaof/M^i, < <t t> 1 *t©5Sffc* 
iofjv^y, it;^* < t h i a<&f6©^- 1/7 4 yftfl: 

^tt|60*>7^|4{fc^4*^t, 
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JSC. «#<B-3> C**r */3t#(B-2> ©SMlfctt, ft 1 : 20 
-#10* 1TJS.9. *0-fBi#}tZtX. ft I :10-**j5 : 1© 

fftO*l/7^ftft^«5. jS#<B-3> tt. &T©(i).(ll). 
(ill) *? .ktf Uv) £ 3 ; (i) 'ptz < ffl©#« & 

4>* < £<> i Qoisass. 7')-*BBii 

fcttfflSi*©* f7 4 ^ttsefis**, (H>*»* < & b i a© 
*flfB»ffiB* fctt*ft*olS8&ax*-r*. (iii){i)*fc{J: 
Oi> ©>!>#< <k4> l ad^sti^, #«fctf(iv)**i£©g 

9 Situ. meHcSg*. h n& 4*£©iS3tfca:. ■ 

j:^srfi«jKc 

tt. Js*«fc**Lfc»± (01*1*. "Super Piltrol ■ . p- K 



» H¥ 1-5009 12 (15} 

«aBMb©J*<*tf £ PJ^a, &<t*A"> 

«4>S* Lv>ffl«tt{aiaffltt, y *7 $ :/£^«>fc 

1/7 * v£{fc^%*&fc**:flrfl©tto.ooo5~2.o 

&t>-&fzMW l VJf&ti*). ftO. 0005-0. 5 */u*<<fc$#£ 
C, » < IT^« C 

**^y*«ftr*©cm***t*«fl:»£ctt, 
ffiftw*-*) . «fl:**£>r *7«*:ttr:afi:4*7£©S 

£«J. isitf *©Ste$8*<**. #<©«£•. 4±*>. £fc 



#j50 — 250 ^-^-5W:I«JIS0 -^210 tOfilCT, 

ttlS.l tftlS : I'tOMT&O. -«Ct<j5 : litfllO: 1 
t©RS|T!**. COaftSJStt. MKRffU *-?-«c 

i'-^sn, ff^.*<tt»$n»*. f6©«^©a^S9c«L. 

r»/i^< cfc.tfffe©;!- 7 ^ y© 1 ^/u&jfc 0 © -f 
*$*ttfl:*#©*tt. ^-7-5 li, •t^-PsH. J«j0.3 -»3 

L^Bffltt. *tl?tl. ^}0.5 -»2.0 ^^AfiC^. 

Jft0.4 -|«jl.25*^?**. fit>a^L^Qi(i. ^It-Pit, 

ft0.8 — m.8 ^7^t8t-?. ^«fc^l??0.4 -I*j0.B *;i/-c* 



Jt©ttHrt©STHi||;**.S c#£*S> 91 

EFr S © W ^ ^ » H * J: ^ m & T P It # ft «C XlD y> ti h . 
&. «^SJS5©aa«ffl«. -®c. *i50~tfj35o 

«k OfiFS L^«Htt. IblOO -C-ft200 TC-C**). |«J120 ic 

-wi8o ic^^cas-r*^. zosc&tt. ^<©js^. >c 
scEJWi©5* cnu, Ao«5it. ats^^^ttE^ (-r 
s^©j§a-ce«c*^*ffi^> sgR* 

L^L. *iSm$nfcE;*7T*o 
TUo) ©TTff^n*. RiS^C^^^iEfattJE^Jtt. 

^©Rit-?»a^. sjsaat. ^J;^si6»^^«fe©«»ffi 

^©SiSia^feti. amc, ±TBeifi©^*5>»a*> 
£**©#. -»c«fc9»Jl,v^o<». 3©SJStt«fc. 

aETTff^HT^J:^. d©^Stt»fittt. ffl^6n*aft 

jtaf. Ib200 t) ots, 4^«j^^*«sst^<?^»^ 
r*. c© ^7©ft^»i. *»jiso-i7o r©<fe^*«fc 



«*(B-2> *<fctfjft#(B-3) ©eftt*. >s&l*:bbt. 
CjsJuhb-s) ©«3ft©i$j*tt, *&9§c*f ugs-est* i*. 

(S^T. «#(B-2) *«fc0f«*(B-3) ©S-£!&*<B3ti**L$. 

3KB-2) sr. *5&e©:i:skc£^t. KYtsns. *©&. 

*. fe©S5ttiIBJ8-ett* :<D*l/7^aM(B-3) tt. 

iatoo-f 1 1 *>tz. sfcttitsn©-* **«ux. 
n*. te©&ft®l&-ctt, ^^-< vYb^?o(B-2) 

ft* U7 < *s&.it&®t><toX.htL&. :<oi8^«)«, sain© 



ft Si ¥1-500012 U6) 

mm "stt-f * ctt. si«>*©gu6isjs©?9Sfc£*s3 ^ 

«>*:. "Ttexfc*. -f ©ig»*iSr 

*&JI©fciS>©i8fctt>«#$fe£ Ut. &&*S£ttte33*;iU* 
Sttsm. c:©a9i©«ft*&«8j***rf*. & 
(«*«. £R2jox©>SiBffl*> ctt. Sw^^oJS 



ssifeWB-s-A . 

Iff B5 © <f i'** ^ (Sargent Belch) ©372 

f *. S5g*!fc&&*-?0, 4 * (128 ®) £tf>^ < *> £ 
to*.*. C©R3. ££3K«^35t <i**j<X>& 

ttUS tct. fflftttJfc^Tttlf***. K>8I*RS©£E&I# 

23.35.^0^^^ (StSfS25.6) £ ^ ^ ^ ^ ffi S © 5S {fc^^ 

S5fi5WB-5-fl 

Kffia^^^, ^*-f7H86 arc 198) . 
©^tt^a^g-r* c©^a-e»^n*^a!fett. 15.6^© 

SffiSSKl. y^-f ;i/372 © (235) . ^.fctf-f* 
!596ffl ('3 3 2) $2Hlii. * ^ © ^ X * »D * t 5 . C 
©«^^«. 150 TC^-CjDfi&r*. C 



V* 4 n> (372 2 9S) *K£#8CjnA. 
SB. 6^5)*^-><0ilroil** »aD*<^TL^a, Sfl5 
MJi^y-fl'TS^ (5.62®) «»Di, * * # 

it*, c©a^%*«iia-r c©sa?att. 25.4%©-r^«> 

(StefilI33.80 ) *ttr S0rS*Jafe-e«»«. 
- 15J6WB-5-B 

>f (526 16.4*^) £. i?+-!r y h /ti5ffSfi;S 
■T^^920 © (IS, 4*/l/) . *«ktf€5fl:*»279 & (8.2 ^ 

^) z ©fifissc^str c©sa?s*. ^e$©^^ 

y hCT. HSl««V»T. ^ra3trltTl«jl82 r (360 

* P) ©*fflS*XftIjft"r*. 2TOJ»©r»HC. fri68 X(33S' P) 

ojSEct, usopsifl. ©a*EEacis-r *. ^-^oss 

SKK:S-r«B5*?. ffi^jtt*Tb%«>. 
£*.*6:o*LT. -StfiT LKtf 5» 182X©KiSaSX 
MjlO^SStft. BE^IS, 310 -340 P sis. i « *? . EE^©ffi<Hm 
^tt, l^Hfefc*). thS -lOpalg. TJb*. *S£&©e^ 
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c©&£%c moo r (212 : F) tCTSS*?****. 

5H©Super Piltrol T O . ^■'f , M 

±aisi»»i*fflv>T. aar*. :oa«tt, az.shcoj* 

**flB-5-F 

4 V % 4 :ff,S ©ifc£ I : 1.5 : 0.5 £ L . * LT&iS 

aatsftm Tc^u^dtiu^tt. jtJfctti-5-B ©:***£» 
c ©3fcSfe0n?»6*t*£««5t*. 20.6*©**** 

-f v y«# w v r x y cfttt, sssiaaHm-eife 

eSiT,fc<*-5C* ftl00O©a*F**# : ?ft**rT *> Kf^^fc 
y : -f *0 : HtS ©Jfcfcfc. 1:0.5 : 0.5 Tfc 9 , Rifc?afiE 

tti7i t-c&s. c:©#fc-c»<&n*«5fl:&jfcSje:, ft2.G 
K©-r 

*ttffB-5-B 

»©£«£*>*. b*tcti6o ti-einjfti. ♦t-T-r** 



1-500912 07> 

I2g8*»n*.s. c©fi^fe£t65 -200 feanttb. i&fiD© 
-f**6.5 2ntt€ 4 *EJ|**rS. 

s^tt*ioo t4t»au. aar*. c©a*ai*. 9.0 % 
©<< * * €tft *3ra£«arT&*. 

J: If /<* y* A (0.5 ©a^«J*0S4L.. KJ& 

SSfcCT. tttfl/OOlHIfirS. ^') (649. 2*iU) 

o^Jni*.*. fiiSSK^ftno Tc*?_htf*. c© 
km***. '■«*«:*&»***. 160 x©aae«-cit 
y* <t /vofi^^^ii^^ ©*«*£* 

£©««**. 25.16 HO***> <3»fif23.9) ^SWiTSBt 
5£tt«B-5-J 

y<4 y* <f g* < 1 3*) . J * V126 65 ( I 2 ft ) . 

**af-f:#-*192g*(6i3ft) ©S^ftr*«3JL,. ftl35 r 

*-^7 5 yl0.1& (0.1 5ft) . J*«*tf2 . 5-t^X <l«rt- 
b y T i?T*S — n,4.S 8£. ffi ift 3W i T 

*&dii***<*. 135 -140 xtztofA-ri. ci©a^ft*. 



; *»«B-5-k 

/<^y*^ ^9363 (0.5 5ft) . isAtf < * *4Stf (1.5 
9ft) ©$#%&. SiS^a (S.Att, £&H. afltltfeci; 

ft mo ■c*-caottL. :oa«i:T, ft28i* 

USA,?* A JUil&ltfrS,. -JfifflfcCufteoe ISTlfrKSH 

-?es*ttji«. d©sis»*fc*, 

170 t*Tj|Bl&t*. COflaCT, ftSISIBIIfr*-*. w© 

k***»*pl aatt«Taar«. c©a«tt, 19.01 

H (9tt«19.04 %) ©^^l*St«15ia4J«ft-C* 
*»WB-5-L 

Urmct 60>rC-f y^-^ ^/©372 » ( 2 Sft) <C*ttt. ^ 
^^U^tt*»&$5J*Vti?»), 1*162.7^©^^^ v 7^3 
-n,£*tH-r h) \ j5J:tf-f*^l92»(6Sft) ©fi^-fe 

ttu. Kino ^©aafcTajs^ifc&ii*. :oa«ct, 

«j8^Ba«^t**. miK©C,*tf-aM^7 ^ (444 ft. 2 

aft) c©a£$s©a**no tc^tj:^. c©a 
kct. rj8^ra«»r*. w©ra. *3»*j:tf«^«» 



aiattm-raia-r*. z©a«a. i8.7^©>«*^ ca&ft 

19.07 «) *^?t 6Ura4«ftT*5« 
S«i«B-5-H 

C ©|5Ml^lTffiV^ S/^-f y * -f Yar-or F ** 4 y * 

at. ia.4K©>f*^#* (3t*ai9.o7 «) 

**«B-5-» 

. ftKS0$4lfe'<<< y^-f ^744 SB ( 4 Sft) . -f 
( 8-eah) 384 © (I23ft) ©S^fc* Sfl » L . ^140 

-145 toMcn»u. coa«ct,- » 8 I*l3!»^r 

fc*ffBV*ftfc«J*<l*£<**ia. mfi©C16-18a 1/7 
4 y (888 0. 4 3ft) fc45#M3M*T. -ftfojli 

^©pw!. Kisaac*. t«ji8o r ct»6 i»iai«»r«. 

^«^B-5-0 

£fitffB-5-A ©^««5100 65, ^.fcCf 5ia«B-5-E ©^^ 
* Oft 125 e5©ffl£-ft*W«L, 10^PI<MtTft200 -225 TC 

©a**T2ni!aufc<2:c*. aiitc^o^ffl^^^^^^^ 
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fee, 4 **32ffil£to;t * 2 £ft«B-5-0 ©#£ 



ft S¥ 1-500012 (18) 

B-S-S-B (VIII) 

6 *l * : 

x c — . S S C X (IX) 



-CBO. -COOH . -CB.OH, - /\nW. -C00R "C *> 4 . 

fHICfe *) as*.** -5 tfft* ©:fr«S>XA-7 4 Ktt. *@ 
##3*3.296.137 ^ *r «fc 0< & 3. 817,928 * C Ki£ $ tlT H * • 



*<s,cw) a ) ias«r^f t 

i/Nta y y^-f t ©hjs*. ^aaae Cfi«, **>-3o 

•C-KJ250 r*fctt**.JSUi©I&Ba£;**t»S) Ct, $C 

fcascg* &n»*. *:<r*TM©**^Kt*. cosiestt. 

±©*vm«C«*0**n* * $ *&© : fr»*X/i'7 * K© 

#»T&*n©#& Cfl*.tf, *Bttt*S3,8l7.928 ^KiSiS 

fle (f*J?"&. lO©XttCH0, «t l/TffiO X ttCOOB© 6©) 
tt. Wl&t*t7-t-x7^ft K*. 7^AD K$ (W* 

< a^-c. c©t rot-cmn. f& certs 

H**HS*T. 52-BO-CKIT. *f V 7?'fl'7^f t K (14 



40g. 20*/i/) -JSflW** U350g, lO^A*) 
fcW>T. 100 -C/11-13mH* fc-CflO&L, 

-r**^* (sws>*4*<r<£*3i.i%) &*-rzmm*£& 

XffittB-6-B 

-$Brt:4 # ( l ^.ktf-fV/f Q7^ftK (2 

»RK<**>. nst :0»»f7-tf^7^ftk2,2 ( 
83X /0.02«Hi©HI*. 24.3-C *? J; C^31. 3K © -# ^ 

50-52lCt:T. 35SSEMB.6-A Of 7 - t K205 g 

ci*^) «jd^«. c ©s««5*. sfi5*<^»r * * -c. 

tro4«>-2, 2 * 5 . 5- -r V 7 > f ^-3. 4- > fT + ^ 
Cfttt, 82-83\:/0.05in«Hg© 
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Set, XJSWB-6-A Of-7-tX7^f t K412 8 ( 2 * 

n>) San**. »KkSi5*<e z *) . jKi&?aKtt65'c k: * . 
c 2 ttiamf**-*. c ©«*^ (ssi 

b K o * •> -2,2.5.5- f F 5> f A*-3» 4-->'f7^*il"/a 
zntt. SStt. 89-89.5 tOSAifti. 

(dtttt. &#(A) iL--CHg*#lEiS$hT^5) 
*Jj:zy^^<<i:^I acom2!fti3f (dftO:. (B-l) *6CB-6) 

lb 1 : 10~fil0: lOSllTfcJ. ii^Offl 

fflffift \ ASM 
Xtt«B-l-B ©£&$> 50 

«*g»2 

&i4flAC©3ifiR«3 50 
SftfflB-l-B ©£fi*& 90 



ft* ¥1-500912(1 9) 



&*&0fAP®££& 80 

3SSS0IB-5-A ©£&% 50 

3HSflAG©£tfS3 70 

AOtU 30 

3S&WAB©£jSa> 80 

HS&WB-5-K ©&J5*«5 50 

za&Whc&ZL&Vf so 

^»0|B-5-» 50 

H»WABO&««5 50 

SSftGtB-6-A ©£jfc«j 50 

nmmiv&fiLQ} 50 

*&«8-l-C ©£**& 25 

H85HB-5-N ©££<& 25 



©«9J©<f #«>^^rta*ft fcafc. «ft*ftfr ccnix. 



n*. :(D*^ctt, 5e«#«fctf£fc©?BffftB. 

ftfiJftSstt. *7Ej&*#«fctfH*§j&*©fc«*Hx y*>- >co 

MJ^f xctt. &tt**J;tf h77^oiy^y. 2*4 
<? asjlvv y. ttSSOif^ Fvxy^y, » la > * 
ff©x * -<fe-/ux y •>* 

EHEt£0S?t*J. *T«?f*). &BfiBX©iaift*t. » 

*-f*>. *<fccF/« * V 4 ^ 9 << 7\ ± 7 -r V 9 4 7*£ A: IxiS 

*»*£0"»KMft*att*«&*d4t«« d©&fc** 

7 * y^jtcf an**- ^7 * > ($f;tur. 



500 -10000 59-^**^^-4 * ■)xf^/')3-^->'7i 

-/i^-* a,, ftiooo-isooo^^a^^r « # t; ro e v 
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A^^ygl (M^U!, 7?ti>&. ~r n,*n,n 

7 iUff ,=-/!* 3 s\ 9 B. ^HySI. T -If 5 < y B. x *< V v 

St. -fe^s/yfia. 7^^fii. T^tfyfif. 'J/^fi/^ 

— . » y & . Tiu + ^^oyfift. T^^r-A'^o 

£ . a* <D7 /vj -a* (iHxM*. 7 * ^7 a* a —a*. 

— x -rotrvy^'i;3~/t'J5C^) <fc©xx-rA>*«£^;£ 
n*. ctt^xxr/^^SoWctt. T i> tr yK^r *-a*. 

-k 2> y Bt (2-X*-A/-N;f->AO , y 7 A/Q^-n- 2/ 
A*. Is /< fi/ y & s; rf- * * /I/, 7*5 yK^'f Vt^f ^. 

xa';i^3>/v, y / u * — © 
2-:r*-;i/-**s/;i'S>xa*-/i/. * *> y B* l h 5 x 

f a — A*2*A/#«ktf2-x*A^*-y'y&2 ^ ^ ^ 

© S $ c * *> Y&, tSk £ it * ft (* x x ?r iw it £ *< ^ # $ n. * . 

-/i/. *gTA/3 + s/-, y r y — a>** >> o ♦ 



It ¥1-500912 (20) 

— h . f >7-f VT'ntffl/'/n-K :r h 7 - (2- X * n, 

-s + •> a> > y * - h , ?- h 5 - c 4- > a> * •> a* ) *> y 

y— K (p-tert- -r^n*-7 *^/P) •> V >T — H . 

* > - c a - > * /u- 2- ^xk^) •>* v — k # y 

( / * ) > o * y , *K y ( / * ^ 7 * - nO •> o * * y 

yy»Fy^u»/-A^, y y& m; * ^ 
f*y*x*yer©^x^^xx^^35c < !r) , £ i> fc f 

fcitxxr Mfcxs**a:£&*n*>o3 bcantrcffl 
*. :®^ctt. w*er. ~&is®. g**fctt 



*©Kfflc>fcXS<»:«te©X8C J; 0 . <<> *x * . i©l8 



^yy*##r*. w®a««?tt, y>*^ 

*»ct, "«yy89fttt" i l*c&jo-c*«. 
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u«xii'7< K) t. KjsoT©s«KTin>jftT a 3 <t. & 
»T. *ia«©&H©rS**SM*S*:«>K:. "ffiiftJW 

Jl*. 2-7*oaV * ^ A*7 — tov/i/T*, * 

is**}*? a -x + ->/V7;U3 -/U) ; £ «fe 7 3 V ( ft A . 
7-«;v, 7 * ^ V •>* 7 $ X. 7 > \> y t 7**^ 



13 1-500912 (21) 

-fi-t7?^75y. * < kc;K7 r v^7$y) tf-a-a-sn 
«. c ©ssisoJSsrassT * fc ^K^cjsm^^^jtc 
s«©samT;u* y ±8&«©*fafl£>i>* < * *> 

a*. 01*1*60-200 toi«a-cKaftti:i. 

©aiftjw*. * <tr ec, (eix.ur. » 

«4?i*nTfrt* : L*>uaa<£, a*. 
* ^< ©** r©%jsr*<. 3sr&«# 

<i> */u#yBrsfctt*H*©gtSfc cent*. 

fc#j34fi8 ©&*£•?-. L < < <fc *>tfj54®©&3JEU 

fcttS3tt©tSa«3S<!:©fiI&£&$5. C - 
ygl^ttJW- ©Wii. 35Sft*mi, 308,529 

3.163.603 3,351,552 3,541,012 

3,215,70? 3,393,141 3.542,680 

3.2T1.310 3.433,744 3,574.101 



3,281.357 
3. 311. 558 
3.340.281 
3,346.493 



3.448.048 
3,451.933 
3.467.668 
3.522.179 



3.630.904 
3.632.511 
3.725.441 
Re 26.433 



(2) itKffti^^iorai&mtfcttasajOAoyyftft 

fn^owii. PiT©*s^«rTiaa$it 

3.275.554 3,454,555 
3.438.757 3.565.804 

(3) 7^*n/7x/-;i^ CiTf, d ©7A/*;u2tt. 4> 
* < £ fctfjSOteO&eES^*^* I" * ) TJUr'fcK 

y#U7*y> £©Ej&&j&Sj. * 

2,459,112 3,442.808 3.591,598 

2.984,550 3.454.497 3.634.515 

3.166.516 .3.461.172 3.697.574 

3.355.270 3.539.633 3.725,480 

3.413.347 3.586.629 3,980.569 

(4) *ju#vma&m. r * tzw v 



*5/r. i^tt*©a©«5. £0*-fr©w 

3.036.003 3.282.955 3,493,520 3,639,242 

3,200.107 3.366.569 3.513.093 3.649.659 

3,254.025 3.373.111 3.539.633 3.697.574 

3.278.550 3.442.808 3.579.450 3.703,536 

3.281.428 3,455.832 3,600.372 3,708,422 

(5) to&&*S K r <s*>* 9 9 »J U- h . 

>; i/-hifcH7^'j/P7i r * Jc c? * U - (^^i^x^u 

3.329.658 3.666.730 
3,449.250 3,687.849 
3.519,565 3,702,300 

Wf. C^«5«*^n*. *^*n^^*Bt 
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<D&'#m<o&Ta> >) o.i 9<£iS*-r, 

3 -*©*** *8I£S5£ ©Kl£tZ«fc *> Ji* * A* n j; 

**a©5««u 

6. £©«fc*fc«tt£L»T*]©ffifttt. ^tt««^»T^to 

tflAtf. C.V.Snnlheeri? J; CfB. Kennedy Snith © 
m mH&mm n (Leilua-Hlles Co. * 'i - 7 y V 

y ► 1967) CD 8 -<-£?£#!B-£<*. 

X£^**Sft£fe£©JS£&JS*> ; * v— 

M^fls ; 7 t — A^fia 7 ^ Arffltett© t'-A^x^^Ti/i 

*©#&», *B»#»2,387.501 # s »2.015.748 * ; * 
2,655.479* ; 911. 815, 002* ; #2. 191.438* ; 512,666.746 



»H¥ 1-500912(22) 

* : SP2.721. 877 * I W2. 721.878 ; * J: S3. 250. 715 * 
fllftfrm. S£Lfcft©0j&*S«3*4*£fcttK?ih-*- 

i&J!jn«ta«5;6<mj8$*t*. cn^BISfttt, za> 
£8©Efct&;fc&*mo**^~ttgofi*%T**L. * * 
c. i a*fcii*tt#.L©f&©iSfiDJW ( 3K&«r# 
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